This cross-sectional survey was designed to evaluate the current practice of anaesthetists in Australia and New Zealand with regard to aseptic technique and needle type during the performance of single-shot caudal blocks. Professional bodies suggest that full aseptic precautions be taken during the administration of caudal or epidural blocks. It has been suggested that using an intravenous cannula or a styletted needle may obviate the occurrence of epidermoid tumours. A total of 202 members of the Society for Paediatric Anaesthesia in New Zealand and Australia were invited to participate in this internet-based survey. Eighty-four responses were received. Most respondents used some form of antiseptic handwash (81%), wore sterile gloves (85.7%), used antiseptic skin preparation (100%) and draped the site (57.1%). When performing caudal blocks, 43.1% used unstyletted needles, 27.2% used styletted spinal needles and 29.6% used intravenous cannulas. However, 11.9% did not wash hands, 10.7% did not wear gloves and 42.9% did not drape the site. Three respondents reported neither handwashing, wearing gloves or draping, instead only using an alcohol swab for skin preparation. The majority of respondents in our region appear to use some level of aseptic precautions, albeit to a variable degree. Published recommendations may either be perceived as overly cautious or as ambiguous in that they do not specify caudal practice as distinct from other epidural blocks. There is a need for clearer professional guidance to support a minimum level of aseptic precaution for single-shot caudal epidural blocks.
Caudal epidural block is a common anaesthetic procedure used to provide analgesia for children undergoing surgery below the umbilicus. Infections attributable to caudal epidural blocks are rarely reported and the incidence of such complications is probably extremely low [1] [2] [3] . Professional bodies have published guidelines for precautions to be taken when performing such procedures 4, 5 . However, although the Association of Anaesthetists of Great Britain and Ireland (AAGBI) specifically advocates full aseptic precautions for all centro-neuraxial procedures including caudal blocks, guidelines issued by the Australian and New Zealand College of Anaesthetists (ANZCA) are less specific with respect to caudals. Moreover, despite these guidelines, a recent survey of caudal anaesthetic practice of members of the Association of Paediatric Anaesthetists of Great Britain and Ireland (APAGBI) found that some anaesthetists do not wear gloves during placement of a caudal block 6 and presumably consider this to be acceptable practice. It also appears that the intravenous cannula has emerged as the most popular type of needle used for single-shot caudal block 6 . Current practice with respect to aseptic precautions and needle type for caudal blocks performed by anaesthetists in Australia and New Zealand has not previously been described. The aim of this study was to survey the reported clinical practice of paediatric anaesthetists regarding their use of antiseptic precautions and needle type when performing single-shot caudals.
MATERIALS AND METHODS
Following local human research ethics committee approval (CYWHS Human Research Ethics Committee approval number 2058/5/2011), an internet- based survey of members of The Society for Paediatric Anaesthesia in New Zealand and Australia (SPANZA) was undertaken over a six-month period between March and September 2009. An invitation to participate in our survey was included in the email-based SPANZA newsletter, which contained a hyperlink to an online survey (Survey Monkey ® , Palo Alto, CA). The option was also given to download a print form for return in person or via email. The survey consisted of 11 questions regarding the clinician's usual aseptic practice and choice of needle during performance of single-shot caudal blocks in children (Appendix).
Data were subsequently transcribed to an Excel spreadsheet for analysis. Responses from respondents frequently performing caudal blocks (≥30 per year) and those less frequently (<30 per year) were analysed separately and compared using the test of proportions (Stata 10.1, College Station, TX, USA). P <0.05 was considered significant. Otherwise only descriptive statistics were used.
RESULTS
A total of 202 SPANZA members were sent an invitation to participate and 84 responded (41.6%). Respondents' proportion of practice in paediatric anaesthesia and frequency of performing caudal procedures are summarised in Table 1 .
Details of aseptic precautions used by respondents are reported in Table 2 . Three respondents (3.6%) reported neither handwashing, wearing gloves or using a sterile drape and instead disinfected the site with an alcohol swab only. Optimum aseptic technique (sterile gloves, full scrub, gown, drapes and suitable skin disinfectant) was reported by seven anaesthetists (8.3%). Sixty-three respondents (75%) stated that their minimum level of aseptic precaution included antiseptic handwashing, gloves and skin disinfection. Forty-five anaesthetists (53.5%) used at least antiseptic handwash, sterile gloves and draped the site prior to performing a caudal. Most respondents (81.5%) did not cover the site afterwards, 16% used a Bandaid ® and 1.2% used a sterile dressing.
An intravenous cannula or styletted spinal needle was reported by 46 respondents (57%) as their needle of choice, while the remainder (43%) used unstyletted needles. Table 3 shows respondents' reported choice of caudal needle.
DISCUSSION
This is the first survey to report Australasian practice in paediatric caudal blocks.
Our survey indicates that the majority of respondents washed their hands, used sterile gloves, performed antiseptic preparation and used a drape of some form. There remain, however, over 10% of respondents reporting that they omit handwashing prior to this procedure. Although not statistically significant, the lack of handwashing appeared to be more common in the frequent caudal group (17.1 vs 8.5%, P=0.237). In fact, those in the less frequent group were more likely to perform a full surgical scrub (38.3 vs 17.1%, P=0.037). Over 10% reported not wearing gloves, again more commonly in the frequent caudal group (22.8 vs 2.1%, P=0.003). Of these, three respondents reported neither handwashing nor wearing gloves. Continuing the general theme of a less formal approach to asepsis amongst the frequent caudal group, they were more likely to not drape (62.8 vs 29.8%, P=0.003) and to only wear basic theatre attire during performance of a caudal block (60 vs 31.9%, P <0.011). The other main finding was that over a third of our respondents reported using an unstyletted needle with the potential for tissue coring into the epidural space. This practice was more common in the frequent caudal group (55.8 vs 35.5%, P=0.07).
The previous APAGBI survey found a similar proportion of anaesthetists (15%) omitting wearing gloves and using a 'no touch' technique for caudal blocks 6 . Unfortunately the APAGBI survey failed to ask whether anaesthetists washed their hands, as it would be interesting to note how their respondents compared with ours in this regard.
Our findings were quite different from the aseptic precautions taken by obstetric anaesthetists inserting epidural catheters. In a survey of 435 obstetric anaesthetists only 2% did not consider handwashing essential and 99% percent considered glove use Although the practice of single-shot caudal anaesthesia involves an invasive procedure which breaches the epidural space, there is little in the way of reported infective complications associated with the technique [1] [2] [3] 8 . In three prospective multicentre studies of 11,985, 8379 and 6011 single-shot caudal blocks, there were no infections [1] [2] [3] . Although these studies involve large numbers, they may still not detect rare complications. We are aware of one case report of an infective complication from a single-shot caudal block 8 . It is possible that other infective complications of single-shot caudal blocks have occurred but have not been reported. In a meta-analysis of 854 patients with spinal epidural abscess, epidural anaesthesia or epidural injections were identified as risk factors or sources of infection in only 47 cases 9 . This low incidence of spinal epidural abscess related to epidural anaesthesia is remarkable considering the incidence of catheter tip colonisation has been reported to be 4-25% for lumbar epidural catheters and 20% for caudal epidural catheters 9, 10 .
The AAGBI advises optimum aseptic technique (full handwashing, cap/mask/gown, large sterile drape, skin cleaned with alcoholic chlorhexidine or iodine) for spinal, epidural or caudal procedures 4 . They acknowledge that many anaesthetists do not employ this level of precaution for single-shot techniques but advocate that they should and state '… when central neural spaces are penetrated, full aseptic precautions are required.' Only 8.3% of our respondents routinely observed this level of precautions. Although the ANZCA guidelines do not specifically mention caudal epidural anaesthesia, they recommend full aseptic technique for all spinal and epidural procedures 5 . These guidelines advocate handwashing, the wearing of gloves and skin disinfection during the performance of regional blocks. When these criteria are applied to our survey, this level of precaution, or greater, was observed by 75% of practitioners. If the practitioners who used 'soap and water' hand washing are included, this proportion rises to 81%. There appears to be a difference in opinion between the two recommendations. Although the AAGBI specifically makes recommendations for caudal blocks, some practitioners may feel that this level of precaution is excessive. As ANZCA does not specifically mention caudal blocks, it is open to each practitioner's individual interpretation whether they consider caudals to be epidurals or regional blocks. It must be acknowledged, however, that the caudal technique involves penetration of the epidural space rather than a general subcutaneous or subfascial field infiltration. These conflicting positions and varying interpretations indicate a lack of published consensus on this issue and the time may have come for clearer professional guidance for minimum acceptable standards with regard to paediatric caudal blocks.
We found a higher rate of hollow needle use (43.2%) than the APAGBI survey (16.2%). Most respondents in the UK survey used a cannula (69.7%) compared to 29.6% in our survey. It has been postulated that the use of hollow needles may lead to coring whereby pieces of superficial tissue may be deposited where the needle tip ultimately lies. This may lead to the development of epidermoid tumours 11 . Goldschneider and Brandom found that there was tissue present in 54% and epidermal tissue present in 33% of hollow needles used for caudal analgesia 11 . They postulated that the use of styletted needles or intravenous cannulae, rather than hollow needles, might reduce the amount of tissue deposited in the epidural space. However an epidermal tumour requires nucleated stratum basale cells to proliferate. A recent study has demonstrated that although the incidence of cell transport is high, no nucleated cells were transported 12 .
There were several limitations to this study. First, the response rate was low; however, it was comparable to other previously published internet-based surveys 13, 14 . A number of factors may have contributed to this. The use of internet-based surveys has increased recently so there may be some degree of 'responder fatigue'. The initial Survey Monkey form did not make it clear that SPANZA members outside of Australia could complete the survey, which meant some recipients outside of Australia felt they should not respond. This was corrected in the subsequent SPANZA newsletter that included a reminder to complete the survey. It is also possible that due to the perceived low incidence of infectious complications, the merit of such a survey may have been questioned. Despite this low response rate, there was a wide variation in practice among respondents and it seems unlikely that the responses from the other 59% would be significantly different from our cohort. It is possible that those who chose not to reply were not frequent caudal practitioners and so felt that their contribution was superfluous. This would imply that those who responded to the survey may be those practitioners who are more likely to perform caudal blocks. Our survey would not have captured the practices of anaesthetists who are not SPANZA members. Also, more information regarding precautions with the use of caudal catheters would have been useful. This is a survey of reported practice rather than an audit of actual practice and therefore may have been subject to recall bias or under-reporting of practice that may be viewed as substandard.
Although there are some similarities with the UK survey 6 , our survey was carried out prior to the publication of the UK survey and reflects practice in a different geographical area.
CONCLUSION
In conclusion, our survey shows that 43% of respondents use hollow needles rather than a styletted needle or intravenous cannula, despite theoretical concerns of epidermoid tumours. Although the degree of caution varies, the majority of respondents in our region use some level of aseptic precaution. This may reflect the ambiguous nature of current recommendations, as many respondents do not strictly adhere to all current published guidelines. More importantly, a number of anaesthetists report that they omit either handwashing or wearing of gloves. 
